University Of Alberta 


I 


0 0000 70481 50 








1977 


For Library 
Use Only 


CURR 








Birds 


Examining Your Environment 


John C. MacBean 
Adam Stecher 


Daniel F. Wentworth 


J. Kenneth Couchman 





Holt, Rinehart and Winston of Canada, Limited 


Toronto 


John C. MacBean 

Social and Environmental Studies Consultant 
Niagara South Board of Education 

Port Colborne, Ontario 


Adam Stecher 

Assistant Superintendent 

Perth County Board of Education 
Stratford, Ontario 


Daniel F. Wentworth 
Science Consultant 
Hamilton Board of Education 
Hamilton, Ontario 


J. Kenneth Couchman 

Co-ordinator of Programs, Junior Division 

Hamilton-Wentworth Roman Catholic Separate 
. School Board 

Hamilton, Ontario 


Copyright © 1971, 1977 
HOLT, RINEHART AND WINSTON OF CANADA, LIMITED 


All rights reserved 
ISBN 0-03-922295-0 


It is illegal to reproduce any portion of this book except by 
special arrangement with the publishers. Reproduction of this 
material without authorization by any duplication process 
whatsoever is a violation of the copyright. 


The Metric Commission has 
granted use of the National 
Symbol for Metric Conversion. 


Printed in Canada 22 3 4 5 81 80 79 78 






painted 
LIBRARY 
UNIVERSITY OF ALBERTA 


—— 


Contents 


Introduction 

1 Live Birds 
2 Birds’ Eggs 
5 Birds’ Nests 


4 Dead Birds 


Bibliography 
Glossary 


Index of Activities 


23 


41 


SW) 


73 


74 


hs) 


Zao ane 


Introduction 


This book is divided into four chapters, 
Live Birds, Birds’ Eggs, Birds’ Nests and 
Dead Birds. The activities in each section 
are specifically designed to get you in- 
volved with birds in their natural en- 
vironment instead of birds in books. The 
chapters and the activities are separate 
and individual. You can do those that 
interest you without feeling that all the 
activities must be done in sequence. 
Some of the activities could best be done 
during certain seasons of the year, such 
as collecting birds’ nests in the autumn, 
or studying birds’ eggs in the spring. 
The book deals mainly with how to 
look at birds. The authors have attempted 


to develop certain skills. If these skills are 
mastered by you and applied to birds, a 
tremendous amount of general knowl- 
edge regarding our feathered friends can 
be collected. It is not only hoped that 
you will learn a great deal about birds 
but that you will also have a better 
understanding and appreciation of them. 

One thing this book does not attempt 
to do is to develop skills in bird identifi- 
cation. There are too many other ex- 
cellent books written specifically about 
that subject. Instead, this book will give 
you a new and exciting way to observe 
birds. 





Since birds provide man with pleasure, 
beauty, often companionship and are in 
many instances helpful, more has been 
written about them than any other spe- 
cies of wild animal. Birds, like man, build 
homes, hunt for food, raise young and 
face many problems ; therefore, the study 
of birds may make you more knowledge- 
able about yourself. 

The following activities are designed 
to get you involved with birds. They are 
developed such that you will carry out 
first hand research with birds, and if 
carried out correctly, will give you a 
better understanding and appreciation 
of them. 


We live at the bottom of an ocean of air. 
Air is a substance which has mass, 
therefore, it exerts a pressure. This 
pressure is exerted equally in all direc- 
tions. If we look at the wing of a bird or 
airplane we see that it has a special struc- 
ture. 


The special structure of the wing causes 
the air pressure balance to be upset. The 
air particles which meet and pass over 
the wing must travel farther than those 
which pass under the wing. This results 
in a difference in a/r pressure. The pres- 
sure above is less than that below and 
the structure acquires //ft (the ability to 
stay in the air) for as long as a steady 
stream of air continues to flow over the 
wing. 
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This bird is man’s helper. What kind of 
bird is it ? 


low pressure 
ra > 


— 
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" high pressure 


» . 
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Cross section of anair- 
plane wing. 





What do you think will happen to the 
paper when you blow air over it? 





What will happen to the two cans when 
air is blown between them? 


What will happen to the piece of paper? 








What will happen when air is blown 
through the tentlike structure? 





What will happen to the cardboard? 


Use the following materials and illus- 
trations to experiment with air pressure. 


Assemble together two sheets of paper 
21.5cm x 28cm, two empty pop cans, 
ten straws, a large wooden spool (like the 
type which thread comes on), a piece of 
cardboard 8 cm x 8 cm, a piece of paper 
15 cm x 5 cm, and a pencil at least 10 cm 
long. 


Perform the five experiments as they are 
illustrated but try to predict the results 
before you actually conduct each. 


How did the results of each experiment 
differ from what you had predicted ? 


Explain what happened in each experi- 
ment. Can you explain the result in terms 
of air pressure ? 


What keeps a bird in the air? Where does 
the lift take place ? Why ? 


Are there other factors which contribute 
to a bird’s ability to fly ? 


What do reference books contain regard- 
ing the theory of flight (aerodynamics) ? 


What keeps a kite up in the air? 


Activity 2: 


How can the fright distance of a bird be 
measured ? 


Birds are very timid creatures and, as 
such, sudden or quick movements will 
cause them to take flight. Since some 
birds tend to be more timid than others, 
each type of bird will have its own fright 
distance. A bird will allow you to get 
only so close and then fly away. This 
distance is the fright distance. 


For this activity you will need a piece of 
white cloth (handkerchief size) for a 
marker, a tape measure (20 m or 50 m), a 
pencil, and a clipboard and paper to 
record your data. 

Take your equipment and go for a walk 
around your school or home. 


When you sight a bird, hold the white 
cloth in one of your hands and walk 
slowly towards it. Make a mental note of 
the exact location of the bird. 
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Explain in terms of air pressure how this 
tern is able to fly. 





The moment that the bird flies away drop 
the cloth, and walk to the spot where 
the bird was. 


Measure the distance from where you 
are standing to the cloth. This is the 
fright distance of the bird. 


To be more accurate repeat this activity 
several times, if possible, with the same 
bird or with birds of the same species. 
Once you have obtained a number of 
measurements calculate the average 
fright distance of that species of bird. 


Your fright distance data could be re- 
corded on a chart. 


What bird in your area allowed you to 
get closest to it? 


What bird in your area had the largest 
fright distance ? 


Which birds in your area seem to be the 
least timid? most timid? 


Which birds do you think would be most 
easily tamed via bird feeders, birdhouses, 
and birdbaths ? 


Order the birds in your table from least 
to most timid. 


How would whistling or shouting change 
the fright distances of the birds which 
you tested ? 


Measuring the fright distance of birds. 


fright distance 


Fright distance in metres 





Bird 4 
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Activity 3: 


What are the flight patterns of the birds 
in your area ? 


lf you conducted the preceding activity 
(fright distances) you probably noticed 
that different species had different flight 
patterns. A flight pattern is how a par- 
ticular bird flies through the air. 


For example, some birds fly like this— 
flap, flap, flap, flap—sail; flap, flap, flap, 
flap—sail; flap, flap, flap, flap—sail ina 





What is this student doing? 





straight line; others go flap, flap, flap, 
flap, flap, flap, flap—in circles; while 
still others hover and glide, hover and 
glide, hover and glide—in up and down 
patterns. Try to sketch the flight patterns 
of the different birds in your locality. 


Gather a clipboard, a pencil, some paper, 
and if possible, a book which would aid 
you in identifying some of the birds you 
will see. (A Field Guide to the Birds by 
Roger T. Peterson is excellent.) 


Find an open spot around the school, by 
a lake or pond, or near a woodlot, and 
make yourself comfortable since this 
type of activity requires patience and 
stillness. 


When you sight a bird, observe its flight 
pattern as it flies by you. 


Record your observations while you are 
still watching the bird or immediately 
after it has flown out of sight. A good 
way to record the flight pattern is simply 
by drawing a line. The examples will 
provide guidance for the type of line 
drawings you could make. 


Write the name or sketch a picture of the 
bird beside each flight pattern and put 





your name and the date on the recording 
sheet. Later when you return to your 
classroom or home, all the data you col- 
lected could be displayed in a mural. 


Digging Deeper 


What bird in your area has the most 
graceful flight pattern ? 

Does wing shape, such as long-narrow 
or short-broad, determine or affect a 
bird’s flight pattern ? 

Does the beat of the wings, such as 
strong beat or fluttery beat, affect the 
bird’s flight pattern ? 

Does each species of bird have its own 
flight pattern ? 


Branching Out 


Consider this list of descriptive words: 
jerky, bouncy, darting, circling, straight, 
bounding, erratic, twinkling, irregular, 
swooping, unsteady, soaring, zigzag- 
ging. Select and record the words which 
best describe the types of flight patterns 
you recorded. 


A good mural should 
have a title, flow of 
colour, balance, and a 
minimum number of 
colours. 


~ 


Bouncy flight pattern. 


Study the following list of words: rapid, 
strong, steady, deep (wings almost touch 
under body), shallow, fluttery, fast, slow, 
weak, regular, hovering, easy, mechani- 
cal, wavering. Observe the wing beat of 
birds while they are flying. Use a word or 
combination of these words to describe 
the wing beat of different birds, i.e, What word would describe this wing 
swan—steady deep beats. beat? 








Make line drawings to illustrate some of THATS THE LIFE 
the wing beats and speeds of birds. FOR ME... 


Flight Patterns Of Birds 


flap, flap, flap, flap 


flap, flap, flap, flap 


( vile 


hovers hovers 





Which of the following sketches show 
the position of the wings in relation to 
the body when the bird is gliding or 
sailing ? 


above 


below ieee 


How are the tips of the wings held? Are 
they curved upward, curved downward, 
or straight out? 


Obtain a stopwatch and attempt to time 
the speed of different birds. (Velocity or 
speed, equals distance divided by time.) 
List the factors you will have to consider 
when doing this activity. 


Consult an encyclopedia to help you 
make a list of birds which cannot fly. 
Beside each, state the reason(s) why 
the bird can't fly. 


ALL THEY HAVE To DO 
I§ FLAP THEIR WINGS... 





©1961 United Feature Syndicate, Inc 
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Activity 4: 


What is in a box of bird seed ? 


In order to maintain their strength and 
provide the fabulous amounts of energy 
which flying requires, birds must con- 
tinually search for food, such as seeds, 
insects, or other small animals. Man 
sometimes attempts to aid the birds by 
putting out such things as seeds, crumbs, 
animal fats and other scraps. Let's take a 
closer look at what a box of commer- 
cially prepared bird seed contains. You 
may be surprised at what you find. 


Study the contents of a box of com- 
mercial bird seed. 


Show the different kinds of seeds that 
you found, and the number of each on 
a graph. 


be 
ae 
pa 
Ve 
Bees 
ia 
io 
: 
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These children are discovering what a 
box of bird seed contains. 





Prepare three ques- 
tions about the data 
on your graph and see 
if your friends can an- 
swer them. 


Digging Deeper 


Did you discover some things that were 
not seeds in your sample? How many 
were there ? 


How many different kinds of seeds and 
other things were there in the box? Try 
to identify all of them. 


In a box of bird seed there is always one 
type of seed which is more common than 
another. What is the most common type 
of seed in the box? the least common 
type of seed ? 


Are all the seeds approximately the same 
size ? 

How many individual particles do you 
estimate to be in the box ? 


Why is there a variety of seeds in the 
box ? 


What is meant by the expression net 


weight on the box? 


If you planted these seeds would they 
grow ? 


Branching Out 


Classify the birds in your locality under 
the following headings: seed eaters, in- 
sect eaters, meat eaters. 


Examine pictures of birds’ bills. How are 
the bills of seed eaters suited for the job 
of cracking the seeds ? 


= 
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Bird Bills 





The chisel-tipped bill of the woodpecker is used to dig 
holes in wood. 

The stout bill of the sparrow is used to crack hard seeds. 
The twisted bill of the crossbill serves to extract seeds 
from cones of evergreens. 

The strainerlike bill of the duck is used to sieve food 
from the water. 

The spearlike bill of the heron is used to catch fish and 
frogs. 

Tie wide-gaped bill of the nighthawk is used to capture 
insects on the wing in full flight. 

The straight bill of the phoebe is used to capture Insects. 
The long thin bill of the hummingbird reaches deep into 
the throats of flowers 

The saw-edged bill of the merganser or shell-drake is 
used to catch fish. 

The hooked bill of the hawk is used to tear its prey of 
mice. 


Make a list of plants in your area that 1. Flowering dogwood 
furnish food for birds in the winter. To 3° Stagpern Sumac 
compile your list look in fields, along = Parsciea dogwood 
roadsides, and in gardens. What plants e Nanas 
have bird tracks around them in the 8. Wild grape 

9. Arrow wood 


winter? Which shrubs, vines and trees 10. Red cedar 


have fruits that stay on them for most of }) {Wares 


the year? Use the illustrations as a guide. 


Plants That Furnish Food For Birds 
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Do the birds that made 

eity these tracks eat in 
groups or by them- 
selves? 


£ 
#& 


Which birds eat in groups? Which eat 
singly ? 





S/ate junco at a platform feeder. 












Activity 5: 


What type of bird feeders can be built 
for birds ? 


There is a tremendous variety of types 
of bird feeders. Some of the more simple 
types of feeders could be established 
very easily and quickly, while the more 
elaborate types would require much time 
and skill to put into operation. Examine 
the following diagrams of bird feeders. 
Construct one or two that would com- 
plement your handyman ability, mate- 
rials available, and degree of interest. 





Simple platform feeder on a pole. 


Rotating glass-backed all-weather bird 


feeder. 
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Suet /og. 


placed in holes 


end of tree trunk (Christmas tree) 


top with roofing paper 
or asbestos shingle 


Te 
) 
angle iron Ss wy. ' 
SS : wind vane 
angle iron ~ 


ball bearing ring from wheel metal rod 





Pine cone with 
melted suet or 
peanut butter. 


Woven string bag 


feeder with suet. Peanut butter board. 


Trolley feeder on pulleys. 





fill feeder through top 
then put on cap 
a 
Pr 


bottle 1 bottle 2 


solution of 2 parts 


attach string here 
water to 1 part sugar 


masking tape ) Q ‘ato hang feeder 


x 


cut the bottles cut a couple of notches 


in the manner shown to allow food to escape — food 
ro) 


assemble the two bottles as shown. 





Bleach bottle feeder. 


Test tube feeder for hummingbirds. 


If you set up feeders, give careful con- crumbs, peanut butter, raisins, va- 


sideration to the following items: 

(a) When is the best time of year to 
establish a feeding station ? 

(b) How will it be protected from the 
enemies of birds, i.e., cats, squirrels ? 

(c) What is the best location for the 
feeder with respect to trees, build- 
ings, open spaces ? 

(d) What type of food will be used, i-.e., 


(e) 


(f) 


riety of seeds ? 

Birds need water to drink and dust 
to have a dust bath. How will these 
be provided ? 

If you go away on vacation who 
will maintain the feeding station? 
Birds become very dependent on 
sources of food, especially in the 
winter. 
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tem perature 


visits 
wind 





Bird feeders provide an excellent op- 
portunity for you to observe birds. Keep 
a pair of binoculars handy to help you 
observe the habits of the visitors to your 
feeding station. A good bird book should 
be available to aid in identifying the birds. 
Your observations could be recorded 
daily in a chart like the one shown. 


Which birds prefer to eat on the ground ? 


If you have more than one type of feeder, 
which attracts the most birds? What 
factors might account for this ? 

Which birds eat only suet? only seeds? 
Does weather influence the type of bird 
that visits your feeding station ? 

Which birds usually eat without fighting? 
Do certain birds prefer a certain time of 
day to visit your station ? 


What is the frequency of birds taking a 
dust bath? Which birds take dust baths 
most often ? 


How long does a particular bird remain 
at the feeding station during any one 
visit? 

Which birds are bullies ? 
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Date 


Tray - eaten| water 


precipitation birds Compan carried |faod 


food 
a a 


Branching Out 


Set up a bird watching station at a class- 
room or home window. This could be 
done by designing a boothlike compart- 
ment from a large cardboard box. The 
station should include binoculars, clock, 
recording materials, a bird identification 
book, and a camera, if possible. 





charts or records 











A bird watching sta- 


tion. 








illustrated bird book 


window ledge 


window 


viewing holes 


clock 


binoculars 


large cardboard box 


sketching materials 





Observe how the birds move, land, peck, 
drink, perch, and fly away. If you are 
going to use a field guide for birds, have 
your teacher or a local bird watcher ex- 
plain the proper use of the book, since it 
is set up in a very special way. 


Activity 6: 


How can birds be identified ? 


There have been so many excellent 
books written on how to identify birds 
that this activity will only attempt to steer 
you toward the long, hard road of bird 
identification. Bird identification requires 
much skill, practice, time, interest and 
patience. If you begin with some of these 


Parts Of A Bird 


wing bars 


fundamental ground rules, it could de- 
velop into a most interesting and re- 
warding pastime. 


Learn the basic terminology pertaining 
to a bird’s anatomy. It is very important 
to have a frame of reference about the 
bird's physical features, especially in re- 
lation to its field-marks. That is, if you 
see a bird flying away from you and it 
displays an orange rump, you could 
probably be certain it is a killdeer. 


Never be in a hurry to label a bird. Con- 
sider as many factors as you can before 
your final decision is made. A field guide 
will provide many more specific terms 
regarding field-marks of birds. 
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Set up some of your own basic guide- 
lines or criteria for identification. The 
following may be helpful: 

size larger than or smaller 
than a sparrow, or a 
crow, or an owl 
chunky, slender, owl- 
shaped 
forked tail, spotted 
breast, crest on 
crown, red legs, 
hooked bill, wing 
bars, rounded short 
wings and long tail, 
hops, walks, runs up 
and down atree trunk 


shape 


sight and action 


sound kil-deer, kil-deer, 
gah-gah 
site paddles by water, sits 


motionless in_ tall 
trees, on lawns, in 
open fields and pas- 
tures, around barns. 


Learn some of the different bird families 
—Plovers, Owls, and Hawks. 


Learn how to use a field guide book, 
such as A Field Guide to the Birds by 
R. T. Peterson, or How to Know the 
Birds by R. T. Peterson. 


Digging Deeper 
How many different bird families are 
there ? 


How is a field guide book set up so that 
birds can be identified ? 


How many terms are used in a book on 
birds to describe parts of a bird's 
anatomy ? 
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Use a field guide book to discover what 
a bird’s field-marks are. 


Branching Out 


What do these symbols indicate ? 


What is meant by palmate, semipalmate ? 


Make sketches of the different feet and 
bills of birds you see. 


Classify these birds according to their 
type of bill or foot. 


Obtain records of bird songs and calls. 
Most birds’ songs are sung at a pitch 
higher than the highest note on a piano. 
Some birds actually sing in chords (more 
than one note at a time). Play the records 
at a slower speed and you should be 
able to detect some of these subtleties. 


Do a detailed study of one bird. The 
study could be pursued under headings 
such as: Identification and Classifica- 
tion, Nesting, Habitat, Food, Diseases, 
Enemies, Migration, Range. 


Science museums usually have a fie/d 
check-l/ist for birds. Write to your nearest 
science museum to obtain a check-list 
and instructions regarding its use. 


Activity 7: 


How can a plaster cast of a bird's 
footprints be made ? 


Obtain the following materials: strips of 
cardboard 3 cm by 20 cm, plaster of Paris, 
coffee stir stick, 2 paper clips, salt, borax, 
water, old toothbrush, paper cups, paint, 
a paint brush, and shellac. 
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This type of field 
check-list can be ob- 
tained from the mu- 
seum nearest you. 


Materials needed to 
make plaster casts. 


enh 


Cardboard collar around the footprint. 


Find a clear footprint of a bird. 


Form a strip of cardboard into a circular 
collar and encircle the footprint by push- 
ing the collar firmly into the ground. 
Hold the ends of the cardboard together 
with one of the paper clips. 


Add plaster of Paris, a little at a time, to 
water in a paper cup until the mixture is 
about the same thickness as melted ice 
cream. 


Add a pinch of salt and stir it in thor- 
oughly. Salt will speed up the hardening 
process. Be careful not to add too much 
salt to the plaster or it will harden before 
you have time to pour it out of the cup. 
You will get used to the correct amount 
of salt to add after you have done it 
several times. 


Pour the mixture into the collar sur- 
rounding the footprint. Smooth the 
plaster out to ensure that the back of the 
cast will be flat and even. 


Take the second paper clip and bend it 
so that one of the rounded ends is stick- 
ing up. Insert the paper clip into the soft 
plaster. Since it will serve as a hook for 
your plaque, give some thought as to 
how you will want the print to be posi- 
tioned when you hang it up later. 


Leave the mixture until it has hardened. 
The amount of salt you put in will 
determine the number of minutes it takes 
to harden. 


When it has hardened, remove the card- 
board collar and carefully pry up the 
cast. Brush off the excess soil. Use 
water and the toothbrush to remove the 
remainder. 
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Boil the plaster cast in a solution of two 
parts water to one part borax. This will 
harden the plaster and help clean the 
plaque. 


Paint the shape of the footprint, and 
then spray shellac over the cast. 


Hang it on a wall when it has dried. 


Make a collection of different footprints.- 


Label them, and mount them on the wall. 


Paint the footprint and 
its background dif- 
ferent colours. 





Digging Deeper 


Why was the salt added ? 
What does the borax do for the plaster ? 


What other type of cardboard collar, 
other than circular, could you use? 


Branching Out 


Make plaster casts of the feet of dead 
birds. 


Make plaster casts of birds’ feathers. 


What other activities can be done with 
live birds in the classroom ? 


Live birds for classroom use could come 
from the following sources: pet birds, 
such as budgies, canaries, pigeons from 
home; chickens from a farm; baby 
chicks hatched from an incubator. 


Once a bird has been selected, the fol- 
lowing activities could be carried out. 


Measure the mass of the food and water 
the bird is given in a one week period. 


At the beginning of the week record the 
bird’s mass. At the end of the week 
record the bird’s mass again. Does the 
bird show an increase in mass, the same 
mass, or a loss in mass? How does this 
relate to the total mass of food and water 
you gave the bird? 


Measure the mass of the bird every morn- 
ing and every evening for one month. 
Graph your results. 


Compare the body covering of the bird 
with the body covering of another 
animal, such as a Cat. 


Paint the bird’s feet with tempera paint 
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and let it walk or hop over plain white 
mural paper. Discuss with the class what 
kind of measurements could be made of 
the bird’s tracks. Compare the bird's 
tracks with tracks of other animals. How 
are they similar? different ? 


Place the bird on its back and watch 
what happens. Try the same activity 
with different birds. What happens? 
Why do they react the way they do? 


Examine the bird’s head to see if it has 
any ears. 


Try to determine what the bird’s angle 
of vision is. What problems will you 
have to consider in doing. this activity ? 
Do all birds have the same angle of 
vision? What would an owl's angle of 
vision be ? 
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Plan a visit to a zoo to observe some of 
the rarer types of birds such as ostriches, 
penguins and tropical birds. 


Establish your own, or a school, bird 
sanctuary. Name it after yourself or your 
school. What things should be in a bird 
sanctuary? What kind of protection 
would a bird sanctuary need? Visit or 
write to an established bird sanctuary 
if there is one in your area. 


Set up your own aviary of pigeons (cock 
and hen). These birds are easily attain- 
able from local pigeon fanciers. Some 
species are quite clean and can be kept 
inacage1mx1mx2m. 


irds Eggs 
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The study of eggs is called oology. Eggs 
are one of the most fascinating and 
colourful aspects of birds. The different 
sizes, shapes, colours and textures are 
as varied as the birds themselves. Eggs 
are about one-tenth the size of the adult 
bird, and while large birds tend to lay 
large eggs and small birds lay small eggs, 
there are exceptions. Birds whose young 
are fully developed and have feathers 
when they hatch, have larger eggs than 
those birds whose young are immature 
upon hatching. A baby bird which 
hatches helpless and nearly naked is 
called an a/tricia/ (al-trish-ill) bird. Most 
common birds are of this type. Some 
birds, such as chickens and pheasants, 
are born with down on their bodies and 
can walk around and feed themselves 
after hatching. These are precocial (pre- 
ko-shil) birds. Sometimes eggs are laid 
without a shell, only the inner membrane 
surrounds the eggs, yet the egg shape Is 
still maintained. They are a common 
occurrence on chicken farms. 

Eggs have a variety of unique external 
and internal properties which usually 
escape the casual observer's eye. For 
instance, of 18 eggs dropped onto the 


ground from the top of a 20 m fireman's 
ladder at a school in England, only 3 
broke. Incredible? Try Activity 4 if you 
don't believe it can be done. Many more 
delightful things can be discovered about 
eggs by handling and studying them 
carefully. 
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Ostrich egg, hummingbird egg and the 
dark emu egg—a Study in contrast. 


Activity 7: 


What are the parts of a chicken’s egg ? 
Buy a half dozen eggs. 


Take one of the eggs, and being careful 
not to break the yolk, crack it open 
gently into a black frying pan or onto a 
piece of glass which has a black piece of 
paper under it. Make sure the surface 
onto which the egg is broken is level. 


Examine the egg and the shell to see 
how many different parts you can 
discover. 


Record your observations by means of a 


labelled diagram similar to the one 
shown. 


Digging Deeper 


What different colours in the chicken’s 
egg did you observe ? 


How many white, stringlike objects are 
attached to the yellow part of the egg? 
What are they called? What function do 
they serve? 


What is the yellow part of the egg called? 


There is a small white dot on the yellow 
part of the egg. What is it called? Why 
is it SO very important ? 


Is the yellow part of the egg enclosed by 
a membrane or skin ? 


Is the yellow part of the egg the same 
colour all the way through ? 

What is the clear liquid surrounding the 
egg called? There are actually two clear 
liquids. One is thicker than the other. 
Which one is closer to the yellow part of 
the egg? 


What is the texture (feel) of the egg 
shell ? 

Does the egg shell have a lining? 

What is at the blunt, inside end of the 
egg shell ? 


What causes egg shells to be different 
colours? 


Branching Out 


Boil an egg for 15min and peel it 
carefully, counting the layers beginning 








Does your egg have these parts? 


thin atbumen 


vitelliing membrane 


Do other eggs have 
the same internal ap- 
pearance? 


Structure Of A Chicken’s Egg 


thick albumen germinal disc 


PEEL oe 
outer shell membrane 


air space 


inner shell membrane 
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with the hard outer shell and continuing 
through to the centre. 


Decode this formula: CaCO... The shell 
is composed of it. 


Examine a piece of the egg shell under 
a microscope (100 magnification or 
more). Examine a piece of the membrane 
the same way. How does the chick 
breathe when it is in the egg shell? 


Are the centres of a// eggs yellow in 
colour? 


Do all egg shells have the same texture 
as a chicken’s egg ? 


Obtain the egg of a duck and the egg of 
a chicken. Cook the eggs by the same 
method and taste each one. Which one 
tastes better? Are all birds’ eggs edible? 
Write to Dr. H. B. Cott of Cambridge 
University, England for his list of birds’ 
eggs with their palatability (pleasant to 
the taste) rating. He and a taste panel 
have sampled and rated over 212 birds’ 
eggs. 


The set of eggs found in a bird’s nest 
after incubation has started is called a 
clutch. Make a list of the names of some 
of the more common birds of your area. 
Beside each bird’s name put the number 
of eggs it usually has in its clutch, i.e., 
robin—4. Use reference books to help 
you gather your data. What bird in your 
area lays the largest clutch? the smallest 
clutch? What is the interval of time 
between the laying of eggs? When will 
parent birds most readily desert their 
eggs: before incubation begins, during 
incubation, or when the eggs are about 
to hatch? During what part of the day do 
birds usually lay their eggs? 
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How many eggs are in this clutch? 





Activity 2: 


What measurements of a chicken’s egg 
can be taken ? 


Buy a half dozen each of small, medium 
and large chicken eggs. 


Obtain a pan scale, calipers, string, ruler 
marked in millimetres. 


Take one each of the small, medium and 
large eggs. Put each one on the pan sep- 
arately and record its mass. 


Find the mass of each set of six eggs, but 
first predict what their total mass will be. 


Find the mass of the contents of just one 
of the eggs. 


Eggs are sold in three sizes. - What is the length of this egg? 
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Find the mass of just the shell of the egg. Use the string to measure the circum- 
ference on both the length and width 


of the egg. Record your measurements 
in millimetres. 


Use the calipers to discover the length 
and width of each egg. Record your 
measurements in millimetres in a chart 
like the one illustrated. 





























EGG SMALL MEDIUM LARGE 
Width |/Length [Width |] Length | Width 
ei | | | 
| | 
3 | 
4 | | 
a .— 1 
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Average 
L and W 
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Vigging Deeper 


What was the mass of the small egg? the 
medium egg? the large egg? 


What is the average mass of a small egg? 
medium egg? large egg? 


What was the mass of the contents of 
one egg? 


What was the mass of the shell? 
What was the mass of the yolk? 


Is there much difference in length be- 
tween a small and a large egg? 


What does the term Grade A Large 
mean ? How are eggs graded ? 


If one ostrich egg is equal to approxi- 
mately two dozen large chicken eggs, 
what would the mass of the ostrich egg 
be? 

How much larger usually is the long 
circumference than the short circum- 
ference? 


Is there any relationship between the 
width of the egg and its short circum- 
ference? the length and its long circum- 
ference? 


Branching Out 


Does a hard-boiled egg have the same - 


mass before and after it is boiled? 


; Try to discover from books which bird in 
your area lays the smallest egg, the 
largest egg. 


lf you know the cost of a dozen Grade 
A Large eggs, what is the cost per egg? 


Boil the leftover eggs until they are very 
hard. Draw faces or designs on the shell 
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of the egg. You could have a contest to 
see who can create the best face or 
design. 


Bird's eggs can be identified with the 
help of a key. Colour and length are the 
main considerations in determining an 
egg’s identity. The length should be 
measured with calipers correct to tenths 
of a millimetre. Contact a local orni- 
thologist or your nearest science museum 
for assistance if you are interested in 
doing this particular activity. They will 
have keys and ideas that will help you. 
The following illustrations will aid in 
your attempts to name birds’ eggs. 





Some European peo- 
ple consider this an art. 





Short-eared owl. 


Spotted sandpiper. 





ird. 


Ruby-throated hummingb 


il 


rginia ta 


Vi 








oe 


Goldfinch. 


Great blue heron. 
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Activity 3: 


How can eggs be classified according to 
shape ? 

Almost everyone realizes what the term 
egg-shaped means, but actually eggs 
vary considerably in shape, depending 
upon the bird that laid them. 


There are four basic classifications of 


egg shapes: spherical-elliptical (like the 
end of a spoon), subelliptical, oval, and 
pyriform (like a toy top). Within each set 
there are three variations. No bird lays a 
perfectly round or spherical egg, but 
some come very close. Try to roll a hen’s 
egg In a Straight line. What happens ? 


Study the chart on classification of egg 
shapes. 


Classification Of Egg Shapes 


Spherical-elliptical Subelliptical 


spherical short subelliptical 





elliptical subelliptical 


long elliptical long subelliptical 
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Pyriform 


short pyriform 


short oval 


pyriform 





long oval long pyriform 





hummingbird “Vay, 


. 
Peerage 


- common tern pied-billed grebe 


killdeer spotted sandpiper 


Using the chart, classify the above birds’ 
eggs. 


~ How would you classify this chicken’s 
egg? 


green heron 


Ms 
chickadee 


ostrich 


chimney swift Baltimore oriole 


black-billed cuckoo 


herring gull 
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Digging Deeper 


‘What is the most common shape of egg 
illustrated? the least common shape? 


Which shape of egg would roll in a very 
tight circle? Do eggs have a built-in 
safety factor? If so, why ? 


Branching Out 


- Texture of egg shells is another property 
used in classifying eggs. Attempt to dis- 
cover which birds have outstandingly 
rough textured egg shells and which 
have extremely smooth egg shells. 


Make a picture collection of as many 
birds’ eggs as you possibly can. Sort the 
pictures according to the shapes of the 


eggs. 


Activity 4: 


Under what conditions will a thrown 
egg break ? 


Some scientists believe that prehistoric 
birds actually laid their eggs while flying. 
Ridiculous you say? Almost everybody 
has learned from the experience of drop- 
ping an egg and cleaning up the mess, 
that eggs must be handled with great 
care. Do eggs always break when drop- 
ped? The truth is that they don’t, even 
when dropped from great heights and at 
great speeds. The surface onto which the 
egg falls will determine to a great extent 
whether or not it will break. 


Collect several dozen eggs. 
Proceed to throw 12 eggs in a gentle arc 
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Mr. Appleton throwing an egg from a 
fire ladder. One technique everyone is 
scrambling to adopt. 


a 


onto a lawn, 12 onto concrete, and 12 
into water. 


Keep an accurate record of what hap- 
pens to the eggs thrown onto the dif- 
ferent surfaces. 


Many factors will have to be taken into 
consideration when doing this experi- 
ment; i.e., height, angle, number and 
size of eggs, spin, force. 


Digging Deeper 
How many eggs broke when thrown on 


the lawn? the concrete? the water? 


Does the angle at which an egg is 
thrown onto a surface affect the number 
of breakages ? 


Would the shape of the egg influence its 
breakability ? 


Does the length of grass affect breakage? 
Considering your findings, would it have 


been possible for the ancestor of our 
modern-day chicken to have laid its eggs 
while in flight ? 


Branching Out 


Test the strength of an egg. Hold an egg 
squarely between your hands (ends of the 
egg touching the palms) and press as 
hard as you can. The egg should be held 
straight and an even pressure applied to 
it. What happens? Hold an egg in one 
hand with your fingers around it, but 
don’t dig your finger tips or thumb into 
the egg. Exert equal pressure on all sides 
of the egg. Now squeeze it as hard as 
you can. What happens ? 


See what you can find out about the 
elephant bird. Its egg contained about 
102. 


Make a list of egg puns; i.e., egged on, 
eggshausted. 


What is the record number of eggs eaten 
at one sitting ? 


Activity 5(a): 


How can a styrofoam pop cooler incu- 
bator be constructed ? 


One of the most rewarding experiences 
you can have while doing bird studies Is 
to actually hatch eggs in an incubator. 
Hens’ and ducks’ eggs are easily ob- 
tained from local farmers or markets. The 
big hindrance is usually the lack of an 
incubator. This problem can be over- 
come either by buying a commercial 
incubator, borrowing one from an agri- 


cultural college, or constructing one 
yourself. A functional and simple type to 
construct is a styrofoam pop cooler in- 
cubator. Once your incubator is built 
you will have to learn how to operate it 
properly. Along with the incubator you 
will need a device for cand/ing the eggs 
to determine whether or not they are 
fertile. This, too, is simple to construct. 


In order to construct your homemade 
incubator you will have to obtain the 
following materials. 


A complete thermostat switch for con- 
trolling the heat in the incubator, from 
a scientific supply house. Approximate 
cost is $5.00. 


A styrofoam pop cool- 


er incubator. 
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A rubber pigtail socket from ahardware Place the glass over the hole and tape it 


store for about 65 cents. on with masking tape. 
A 40 or 60 W fight bulb. \t will be the Use the point of the knife to make three 
source of heat. air holes that the corks will fit. Space the 


Three marrettes for connecting wires, holes below the window. 


from a hardware store for 25 cents. Make three pencil holes in the roof for 


A 2m piece of famp cord, from a hard- the lamp cord wire, adjustment arm of 


ware store for 69 cents. tea 
thermostat, and support for pigtail light 
A male plug, from a hardware store at ee = PP slice se 








20 cents. 

A wall type thermometer for about 98 ea Soe ote eg en Diagram showing po- 
cents. pc ay ce a Mae utya Uarmrea nace sition of pencil holes. 
A styrofoam pop cooler. These can be Gates Cuca ret per ttct ga ae poet 

purchased from large chain stores or sgitaatn seo PBR ti tt Use ae nee 


‘ 


‘thermostat: 





hardware stores for about $1.50. 

A piece of hardware cloth, 60cm by 
30cm, from a hardware store for 35 
cents. 





Se? RE Regn oe see eae 





Use the following diagram to connect 
the thermostat, socket, and lamp wires. Diagram of how to 
Strip the ends of the wires bare first. wire the incubator. 


A piece of window glass, 15 cm by 25 cm, 
from a hardware store for 25 cents. 


Three 2.5cm diameter corks, 15 cents. 
Masking tape, 2.5 cm wide, 59 cents. 


A piece of burlap or cloth to cover the 
hardware cloth. 


The following tools will be needed. light bulb 

A steak knife, to cut a window in the J 
styrofoam, and to scrape insulation \ 
from the lamp cord wires. 
A pencil, to make small holes in the 
styrofoam for the wires and thermostat. 
Tin snips to cut the hardware cloth. 
A screwdriver to connect the wires to 
the plug. 


110 V line 


; thermostat 
pigtail socket 


marrette marrette 
er connection 


To construct your incubator use the fol- 
lowing steps. 


Cut an opening 10cm by 20cm in the 
side of the pop cooler for a window. The 
hole should be 5cm smaller all around marrette 
than the size of your glass. 
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Cross sectional view of incubator roof. 


wire of pigtail socket 


masking tape to hold stick in place 





Cover all connections with marrettes 
which easily screw onto the wires. 


Using the diagram as a guide, attach the 
thermostat and pigtail socket to the roof 
through the holes made with the pencil. 
Use tape and a popsicle stick on the 
outside to support the pigtail socket and 
light bulb. 


Thread the lamp cord through the pencil 
hole near the back of the roof, strip the 
ends of the wire bare, and add the plug. 


Bend the hardware cloth to make a sup- 
port for the eggs. 


Tape the thermometer onto the back in- 
side wall of the incubator so that it can 
be easily read through the window. 
Cover the hardware cloth with burlap or 
cloth. 

To regulate your homemade incubator 
follow these steps. 

Place a small container of water in the 
incubator. 

Insert the corks into the holes (remove 
them only to regulate the humidity). 
Adjust the thermostat control until a 


temperature of about 40°C can be main- 
tained for 2 or 3d. This must be done 


roof of incubator 


before placing eggs in the incubator. 


When the eggs are placed in the in- 
cubator allow plenty of time for the eggs 
and the incubator to regain a temperature 
of about 40°C. This should be achieved 
without adjusting the thermostat screw. 


08:00 16-00 


Date 


What is the average 
temperature for the 
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SETTING THE EGGS 


Fertilized eggs can usually be obtained 
from chick hatcheries, science supply 
houses, farms and local agricultural col- 
leges. To obtain the eggs of other farm- 
yard fowl, write to your provincial or 
state Agricultural Department and re- 
quest the names of the producers of eggs 
you desire. For game bird eggs write to 
your provincial or state Department of 
Lands and Forests for names of pro- 
ducers. 


Place the eggs on their sides in the in- 
cubator. Do not crowd them in. After the 
tray is filled, use a pencil to mark each 
egg so that none are missed when the 
eggs are turned. The thermometer must 
be positioned so that the bulb is level 
with .the top of the eggs. Do not open 
the incubator the first day. 


The eggs should be turned once the 
second day and three times a day after 
the second day until the twentieth day. 
Turning the eggs is best done by placing 
the palms of your hands on the eggs and 
rolling them around until you are sure all 
have been turned. After the twentieth 
day, do not turn the eggs. Learn to turn 
the eggs quickly to avoid chilling. 


Water is placed in the incubator to pre- 
vent excessive drying out of the natural 
moisture in the egg. There is no set rule 
for supplying moisture. The important 
thing to watch Is the air space in the end 
of the egg. When candling the eggs for 
fertility, note the size of the air space. If 
it is too large provide more moisture for 
the eggs. 
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Will all the eggs hatch? Why? 





The size of the air 
space Is the best guide 
to proper humidity. 
The diagram illustrates 
the proper air spaces 
at different stages of 
incubation, which is 
the effect of evapora- 
tion of water from the 


egg. 


Activity 5(b): 


How can an egg candler be constructed? 


The eggs in your incubator should be 
tested for fertility. A candler or tester, as 
it is called, will enable you to determine 
whether or not an egg is fertile. If the 
eggs are fertile, a tiny dark spot with a 
net of little blood vessels will be seen 
floating inside the egg. This is the em- 
bryo. If the embryo has died, the blood 
will settle away from the centre towards 
the edges of the yolk. Some eggs may 
even be perfectly clear. All such eggs 
should be removed from the incubator. 
They can be hardboiled and later used 
for feeding the chicks. If you have white, 
clear shelled eggs, they can be candled 
on the third or fourth day. If the eggs are 
dark shelled, you will have to wait to the 
seventh or eighth day to test them. 


A second fertility test should be made on 
the fourteenth day of incubation. All 
embryos which have died should be im- 
mediately removed. 

Obtain a large coffee or juice can, an 
extension cord with a light bulb, a pair 
of duckbilled tin snips, and a spring- 
loaded clothes peg. 


Remove one end from the tin can with a 
can opener. 
Using the tin snips, cut a hole ir the 


other end, large enough for the extension 
cord wire to go through. 


In the side of the can cut a hole with a 
2.5 cm diameter. 


Remove the plug from the cord and 
thread it through the small hole in the 


fertile 7th day infertile 7th day 





end of the tin can. Then reattach the 
plug. 

Pull the cord through the hole until the 
bulb is tight against it. Hold the bulb in 
that position by clamping the clothes 
peg onto the cord on the outside of the 
can. 


Plug the extension cord in and candle 
your eggs. 


An alternative to constructing a candler 
is to just use the beam of light from a film 
or filmstrip projector. 


attach clothespin in here to 
hold bulb and socket in 
position 


remove plug from cord and 
place wire through hole 
in end of can, then 


reattach plug 


A Simple Egg Candler 





tin can 


stale 7th day 


Diagram illustrates 
what could happen to 
the embryo after sev- 
eral days of incubation. 


Diagram of a simple 
egg candler. 


A beam of light from a 
filmstrip projector 
makes an excellent 
egg candler. 





How many of the eggs were fertile ? the proper size? How can you correct 


Compare the air spaces in the eggs with __ them if they are not? 
the chart on page 36. Are the air spaces ~~ How often should the eggs be candled? 





Development of the 


embryo over a period 
of 21 d. 
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Branching Out 


Mark one side of the eggs with a pencil. 
Make an egg chart such as the one 
shown for turning the eggs. 


Put a window in an egg which candling 
has proven to be fertile. 
With a pencil, draw a circle on the egg 
shell and cut around the circle with a 
razor blade. - 
Cut an X inside the circle, and using this 
as a Starting point, pick off the shell bit 
by bit. 
Put a square of saran wrap over the 
hole, and attach it with strips of ad- 
hesive tape. 
Place the egg back in the incubator in a 
position in which the contents can be 
examined by looking through the win- 
dow. 


BREAKING OPEN SOME EGGS 


After 36 and 48 h of incubation and also 
when the embryo is 3, 7 and 14d old, 
carefully remove one egg from the in- 
cubator, being careful not to turn it. 
Gently crack each egg and pour its con- 
tents into a bowl containing salt solution 
(15 ml per litre of water) which has been 
warmed to the same termperature as the 
eggs in the incubator. There should be 
enough salt solution in the bowl to com- 
pletely cover the embryo. With a hand 
lens you should be able to observe such 
phenomena as heartbeat and blood cir- 
culation, even in some of the earlier 
stages. 


If you have the time and money to in- 
cubate a second batch of eggs, the fol- 
lowing experiments could be tried. 





Incubate one or two eggs at a tempera- 
ture several degrees higher than normal. 
Compare the chick which hatches with a 
normally hatched chick. 


Place an egg in a refrigerator or freezer 
at various stages of embryonic develop- 
ment and then return it to the incubator. 


Apply a coating of wax over the entire 
surface of the egg shell. How does this 
affect embryo development? 


At various stages of development, tape 
eggs to the outside edge of a phono- 
graph turntable. Rotate at 78, 45, and 





An egg with a window 


cut in it. 
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33% r/min for various periods of time 
(always returning the eggs to the in- 


cubator). 


Place eggs at various stages of develop- 
ment in different parts of a magnetic 
field. The field pattern can be found by 
sprinkling iron filings on a sheet of paper 
placed over the magnet. Use a strong 
magnet; vary the time of exposure. 


Do not place dishes of water in the 
incubator. What is the effect of low 
humidity on embryo mortality ? 


Do not rotate the eggs. What happens ? 


Remember always to. provide appro- 
priate controls. If you remove eggs from 
the incubator for various periods, for 
example, to vary the environmental con- 
dition, you must also remove untreated 
eggs for the same periods. The more 
eggs you use, the more reliable your re- 
sults will be. 

Find the mass of the eggs each day. Keep 
a record of any changes in mass. 


Candle the eggs to see how the air space 
is changing from day to day. 
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MAKE A BROODER 


Use the incubator as a home for the 
chicks for 24 to 36h. Remove the egg 
shells, and the cloth, and empty the water 
from the jar. Gradually decrease the 
temperature a few degrees each day until 
it corresponds to the temperature in the 
room. 


Make a brooder from a small and a large 
cardboard box. To provide some heat 
for at least 2 d, place a 100 W light 
bulb, attached to an extension cord, to 
one corner of the small box. Make open- 
ings in the small box so that the chicks 
can move in and out to the larger box 
which should contain a food trough and 
a water dispenser (jar turned upside 
down in a saucer). Line the bottom of 
both boxes with newspaper and change 
it regularly. Obtain some chick starter, 
a relatively inexpensive prepared food, 
from a feed store. 


Observe and record how the size and 
colour of the feathers change from day 
to day. 





3. Birds’ Nests 


Nidology, the study of birds’ nests, can 
reveal many hidden facts about birds’ 


habits, nesting territories, materials used 
in nest construction, eggs, and mating 


habits. 

The best time to collect nests is during 
the autumn when the leaves have fallen. 
Since most birds build an entirely new 
nest each year there is no harm in col- 
lecting old nests. However, the eggs of 
most wild birds are protected by law! A 
collection of different types of nests will 
be valuable for the activities which fol- 
low in this chapter. When gathering 
nests, follow these guidelines. 

(a) Always ask for permission to ex- 

plore private property. 

(b) If the nest rests upon a branch, cut 
off the branch (get permission to 
do this). 

If the branch can’t be removed or 
the nest rests upon something else, 
i.e., the ground or a wall, remove 


the nest carefully and place it in a 
plastic bag. 


| (d) Leave occupied nests alone! 
(e) Store collected nests in cardboard 


boxes or mount them on a wall or 
stand. 


(f) All nests should be sprayed with an 
insecticide, such as Raid, to slow 
down the deterioration of the nest. 


Label each nest to show the bird 
that built it, where it was found, 
when it was found, and the name of 
the person who found it. 

Keep only nests which are in very 
good condition. 


(c) 


(g) 


(h) 
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OUT HERE LAST NIGHT, 


BOY, ILL BE GLAD TO SEE 
tale SUN = OR 


(LL NEVER MAKE IT THROUGH THE 
WINTER AT THIS RATE ! 


OF COURSE, I CAN'T HELP IT IF HE INSISTS ON SLEEPING 
OUTSIDE, BUT I WISH THERE WERE SOME WAY I COULD 
HELP TO MAKE HIM MORE WARM AND COMFORTABLE... 


(LL BET IT WAS COLD 
WASN'T |T, SNOOP? 


HOW ABOUT GETTING HIM SOME STRAW ? 
006% LIKE To SLEEP IN STRAW... 





©1962 United Feature Syndicate, Inc. 





Is this nest 
correctly? 


labelled 


A branch from a tree 
can be used as a base 
Nest mounted ona wall shelf. to mount nests on. 














Nests come in all shapes and sizes, 
ranging from floating nests on water, to 
underground nests in banks and cliffs. 
Some common types of nests are pensile 
(hanging like a pendulum), semipensile 
(hanging but with much more support), 
platform, saucer, saddled, domed and 
cupped. 


Platform—mourning dove. 





Cupped—robin. 


Pensile (hanging) — 
Baltimore oriole. 
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Survey the nests in your locality. 
Which is the most common type of nest ? 
the least common? Use a bar graph 
similar to the one shown to record your 
findings. 


Activity 7: 


Do birds build their nests on any par- 
ticular side of a tree ? 


Obtain a magnetic compass, a clipboard 
and some paper on which to record your 
data. Your data sheet might look similar 
to the one in the photograph. 


Survey as many trees with nests as pos- 
sible in as wide an area as you can. At 
least 100 trees with nests over several 
hectares of land or several city blocks 
should be examined. 


To determine on which side of the tree 
the nest is located, stand next to the 
trunk of the tree with the magnetic com- 
pass in your hand so that your back Is to 
the trunk and you are facing the nest. 
Orient the compass by turning it until N 
on the needle is in line with the letter N 
on the compass rose. Look at the nest 
and decide which side of the tree it is on. 


Display your data in the form of a graph. 
You could also record your data in a 
diagram like the one shown. 

Digging Deeper 


On which side of the trees were the most 
nests found? the least? 


From what direction does the prevailing 
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Data collection sheet 
for bird nest survey. 





A hypsometer is a special type of angle 
finder which gives a direct measurement 
of height. 


wind blow in your area? Is there any 
relationship between the direction of the 
wind and the nests ? 


How many different types of nests, I.e., 
pensile, saddled, cupped, did you ob- 
serve in your survey ? 


Of the nests that you surveyed, where 
were the nests located, near the ends of 
the branches or nearer the trunk of the 
tree ? 


Branching Out 


Survey just pensile nests to discover 
whether or not birds which build that 
particular type of nest do build on the 
side of the tree opposite the prevailing 
winds of the area. 


Does a particular species of bird, t.e., 
yellow warbler, build its nests on any 
particular side of a tree ? 





Find several nests which belong to the 
same species of bird and, using a clino- 
meter, calculate their average height 
above the ground. Would your answer 
be an accurate one? Do birds of a species 
build their nests a specific distance above 
the ground ? 


Record your data in a chart like the one 
illustrated. 


Use graph paper (vertical axis—Height in centi- 
metres and horizontal axis—Distance in metres) to 
calculate the height of the nest. Place the protractor 
along the horizontal axis with the centre on the 
number of metres you were away from the nest. 
Draw a line from that point, through the angle you 
measured with the clinometer, to the height scale. 
The height of the nest is obtained by adding the 
numeral obtained from the graph where the angle of 
sight line cuts. the height scale, and the eye level 
height. 








A clinometer measures 
the angle between 
your eye and the nest. 
/f you know the angle 
and the distance you 
are away from the nest 
the height of the nest 
can be easily calcu- 
lated. 
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This activity will require you to have the 
following equipment: pan scales, string, 
ruler calibrated in millimetres, and a pair 
of calipers. 


Collect several nests made by the same 
type of bird, i.e., robins’ nests. 


Find the mass of the nests and record 
your answers in grams. 


Measure the depth of the cups or pockets 
of the nests with the ruler. Give your 
answers in millimetres. 


Using the calipers, measure the thick- 
ness of the nests’ walls. Measure the 
nests’ inside and outside diameters. Re- 
cord your measurements in millimetres. 


Circumference is the distance around the 
nest. 
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What is the mass of this nest? 


Use a long piece of string to measure the 
distance around the outside of the nest 
(circumference). Record the results in 
millimetres. 





When using a key to 
identify a nest the in- 
side diameter is very 
important. 


How wide is this nest? 


= 
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UNION, WJ, 


What other measurements could you 
take? 


Display all your findings in a table such 
as the one shown. 


Digging Deeper 


Did all the nests have approximately the 
same measurements ? 

Is there any relationship between the 
circumference of a nest and its diameter ? 


Estimate the mass of the bird that built 
the nest. How could you check your 
answer? 


Is there any relationship between the 
height of the bird and the depth of its 
nest cup? 


Compare the inside diameters of all the 
nests. Is there much variation ? 


Branching Out 


Collect the nests of different species of 
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birds in your area and set up a com- 
parative table showing their different 
measurements. 


From reference books dealing with birds 
try to discover which bird builds the 
largest nest, the smallest nest. 


What is the largest bird’s nest found in 
your area? the smallest? 


Collect and compare the nests found in 
trees and in bushes to the nests found 
in marshes, in banks, on the ground and 
in holes in trees. 

A very special relationship exists be- 
tween the location of a nest and the bird. 
This special relationship might be ex- 
plored under the following headings: 
nesting materials; food; habitat, such as 
farmland, woodlot, swamp, town; body 
structure; type of shelter; hiding places; 
numbers of birds observed. 


Make a list of habitats and the birds 
found in each, for example, swamp or 
marsh—red-wing blackbird. 


Many places serve as nesting locations. 
Make a list of actual nesting sites and 
the species of bird, i.e., tree branches 
—robin; holes in ground—kingfisher ; 
buildings (outside) —sparrow. 
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Activity 3: 


What materials are found in a bird's nest ? 


Birds have been known to use almost 
every material available in building their 
nests. Such items as electric light bulbs, 
cigar boxes, automobile parts, rubber 
tires and other trash have been found in 
some eagles’ nests. Examining materials 
found in birds’ nests can be an interesting 
experience. F. H. Herrick’s book, Wi/d 
Birds at Home, gives an excellent de- 
scription of birds’ nests and how dif- 
ferent species of birds build them. 


Obtain a small, typical, cup-shaped nest 
and proceed to take it apart piece by 
piece. 


If the nest you select is held together 
with mud, soak it in a pail of water before 
taking it apart. 

Classify or sort the material in the nest 
into groups and label each accordingly, 
i.e., bark, moss, twigs, mud. 

Make a display of all the materials you 
found in the nest. Remember a good 
display has a title, labels on all its parts 
and eye appeal. 


Digging Deeper 


How many different types of material 
did you find in the nest ? 

What type of material was most com- 
mon? least common ? 

Do all birds’ nests contain the same type 
of materials ? 

Were the materials found on the outside 
of the nest the same as those found in 
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the lining of the nest? 


What is the one main reason birds build 
nests ? 


Branching Out 


In early spring make a nest material 
board. When it is completed hang it on 
a fence or in a tree. A nest material board 
is simply a piece of perforated masonite 
with pieces of string, thread, yarn and 
shreds of cloth pulled through the holes. 
Examine the board regularly to see which 
items are missing. Which is the most 
popular material? least popular? 


Make a list of the birds in your area 
which don't make nests. 


Make a list of the birds in your area 
which make nests but do not collect 
materials to build it. 


Make a list of the birds in your area 
which nest singly, and in colonies. 





A nest material board. 


Activity 4: 


How many pieces of material are used in 
the construction of a bird’s nest ? 


To carry out this activity obtain a small 
cupped or platform nest made mainly of 
grass and twigs, i.e., sparrow’s nest. 


Take the nest apart carefully piece by 
piece. Try not to snap or break any of the 
strands of grass or the twigs. Work 
slowly and patiently. 


Once you have separated all the pieces, 
count the total number of individual 
parts. 


Digging Deeper 


How many individual pieces of material 
were in the nest ? 

How many trips do you think it took the 
bird to make the nest ? 


Do all the pieces have approximately the 
same mass and length? 

How were the pieces held together ? 
Was there any order as to how the mate- 
rials were put into the nest, i.e., heavier 
materials on the bottom, lighter materials 
on top? 


Branching Out 


What are some of the factors that would 
determine the location of a bird’s nest? 


Classify or group the parts of the nest 
into subsets using length of individual 
pieces as the basis for grouping. Does 
the bird seem to prefer any particular 





length of material ? What was the longest 
length of material? the shortest length ? 


Lay the pieces of the nest end to end in 
the school hallway. How far do they 
stretch? Measure the distance in centi- 
metres. Do all nests tend to stretch that 
far? 


In early spring try to observe birds build- 
ing nests. Do both male and female help 
in building it? Approximately how long 
does it take to build the nest from start 
to finish? How soon after the nest is 
finished are the eggs laid? Are all the 
eggs laid on the same day? Are there 
any birds which begin laying their eggs 
before the nest is finished ? 


Sort the materials you 
find in a nest into 


groups. 





: Pc, f fery (ong Sfrina- lke 
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A nesting shelf. 


wood slab 


screw eye 


5 to 10 cm of sawdust 


screen to help 
young climb out 


Nail keg wood duck house. 


Activity 5: 


What type of birdhouses can be built ? 


You could build several different types 
of homes if you have the time, materials 
and tools. 
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top with roofing paper 


or asbestos shingle 





Simple wren house. 


screw eye 


Basic plan for simple birdhouse. Vary 
dimensions to suit species desired. 


The measurements you need to build 
homes for several kinds of birds are 
shown in the table. 


Digging Deeper 
How are nesting boxes different from 
birdhouses ? 


What animals might disturb birdhouses ? 
How could this be prevented ? 


Nest boxes. 





Measurements Of Nest Boxes For 
Common Species 








Entrance Height 
diameter above 
Species (Box size) Width Depth ground 
House wren 2.5cm 6.5cm 15cm 2m 
Chickadee 
Nuthatch 3cm 8cm 20 cm 2.5m 
Downy woodpecker 
Bluebird 
English sparrow 4cm 10 cm 25cm 3m 
Tree swallow 
Red-headed 
woodpecker 4.5cm 1icm 27.5cm 3.5m 
Starling 
Crested flycatcher 5cm 13. cm 32 cm 4m 
Hairy woodpecker 
Flicker 6.5 cm 15cm 37.5cm 4.5m 
Screech owl 
Sparrow hawk 7.5m 19cm 47.5cm 6m 
Wood duck (7.5cm 


Hooded merganser *x10cm) 25cm 62.5 cm 7.5m 


Common goldeneye 





*Elliptical opening to prevent access by raccoons is preferable. 


An exploded view of the four-sided slah 
nest box. All the sides are nailed to the 
base and to each other. The removable, 
square lid is nailed to the top. If made 
from dressed lumber the nest box should 
have a sloped roof. 


ees 


Sehnert 


Bab 





Activity 6: 


How can birds’ nests be identified ? 


“What bird built that nest?”, is a familiar 
question which usually cannot be an- 
swered. Of all the hundreds of thousands 
of bird experts in the world only a few 
would be able to identify a bird’s nest 
without the aid of a written key and even 
then it may still prove too difficult. 


The science of using a key to identify 
birds’ nests is not very exact, because 
sometimes the birds will fool you. Writ- 
ten keys for nests are about 85 percent 
accurate. 


A key is a tool just like a microscope and 
if used with care and patience can enable 
you to discover the identity of an un- 
known nest. This particular key is limited 
to the more common types of nests 
found in Northeastern U.S.A. and Canada. 


If you do not live in this area, write or 
visit your local museum. They can prob- 


ably recommend a suitable key for your 
area, 1.e., Key to the Nests of Pacific 
Coast Birds, by E. Stevenson. 


Some nests can be named in 5 min while 
other nests may take as long as 20 to 
40 min. Some nests may even require 
you to get the help of an expert before 
their final identities can be known. Don’t 
rush through the key, take your time 
and read carefully. Use a more sophis- 
ticated key with illustrations (Birds’ Nests: 
A Field Guide, by Richard Headstorm) 
if one is available to help you confirm your 
final decision. For positive identification 
of a nest, attempt to identify the adult 
bird while it is actually on the nest. 
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The key that follows is practical for nests 
which are in good condition. It has two 
parts. The first part, or the Major Key, has 
capital letters in front of the statements 
and the second part, the Minor Key, uses 
Roman numerals. 


All good keys are alternate, that is, you 
can take one of two routes. At first, the 
two routes show big differences but later 
the differences become very hard to 
detect, and you must read very carefully 
to obtain the correct answer. 


To begin the identification of a nest, 
determine in the Major Key the division 


in which a nest belongs, then turn at 
once to that division in the Minor Key 


and trace it through. Whenever the letter 
heading, a part of the key, is doubled or 
trebled, it indicates the alternative con- 
ditions. After determining the alternative 
which best fits the nest, the other state- 
ments are ignored and the tracing is 
continued. 


Read the following steps. 

(a) Examine the entire key to familiarize 
yourself with its organization. 

(b) Read through the divisions of the 
Major Key, i.e., A to JJ. 

(c) Decide on the division which best 
suits your nest, i.e., A, AA, AAA, or 
C, CC, etc. 


(d) Once the division has been selected 
read the Roman numeral at the ex- 
treme right-hand side of the page; 
then proceed to that section in the 
Minor Key, i.e., if the division is B 
in the Major Key the Roman nu- 
meral is II], you go to section III in 
the Minor Key. 


(e) Begin reading the letter headings 


at the left-hand side of the page. 
Select which letter heading is most 
appropriate for your nest and con- 
tinue tracing. (Section 1 of the key 
is the only section which doesn't 
have letter headings. Just read the 


the most suitable one.) If the nest’s 
category doesn’t fall under any of 
the letter headings, i.e., A, AA, go 
to the B’s, or if necessary the C’s or 
D’s. Continue tracing through the 
alternatives until a correct answer 
is reached. 


4 headings in bold type and select 


KEY TO THE NESTS OF THE COMMON 
SUMMER-RESIDENT BIRDS OF NORTHEASTERN NORTH AMERICA 


MAJOR KEY 


A. ER RSE IC NEON TIN TULSSOCKS, Ol QUASS tye o ita oe oh se Sleek a gy Blals, WOR ENE ae ony © eae eet clas | 
Diyas “Nas Vayave guhyicaaias' ide u18 FICOTC (9 BO at ise a eg Ae 0 ee Or 
_ AAA. Above ground, in bushes or trees, on cliffs, or about buildings 

eb diem OM SeMmIDSnsile MESISs 6c ac. bik eeciec end gale whee ere wee tues doe & ee Aas WI 
BB. Not hanging 


CR anoles mmtreeS Onin ima =DOXeS. 25.5 tle see Ales aur eisyntes, pain eee the IV 
CC. Not in holes 
Dee SOMPatIGEuStICKS OF lat TWIGS. nurses a) cama Sas coe a teue oe sues alle hevyene Gasme ke V 
DD. With no sticks 
E. Felted, nests of cottony materials, not lichen-covered............VI 
EE. Lichen-covered, or not felted 
be acontamingcan Anhier layer Of Mud A. 65.046 tee Sells tee ek Vil 
FF. With no mud 
Gree overed With) liCheNS:. a06 same eee hsv eo ees cee Vill 


GG. With no lichens 
H. Mostly of bark, fibers and rootlets, with or without 
HOLSCHAITAMIING so. cio ate ores aes ws ee Oe Bee eee IX 
HH. Mostly of grasses, rootlets, straws, and leaves; usu- 
ally with horsehair in the lining 


Je Not*sphieniCaliaa rss tan cda skeet aed eee ee er X 


SUP em Sia ae) grote | Ba Gr ota. Set te oon aa caer mR ns oP XI 


MINOR KEY 


|. ON THE GROUND OR IN TUSSOCKS OF GRASS—These nests are seldom found except 
when occupied and then can be identified by the birds. Only a list will be given. (See also 


Spherical.) 


IN FIELDS—Bobolink, bobwhite, field sparrow, grasshopper sparrow, horned lark, killdeer, 
meadow lark, nighthawk, pheasant, Savannah sparrow, song sparrow, spotted sandpiper, 


vesper sparrow. 
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IN WOODS -— Black-and-white warbler, brown thrasher, Canadian. warbler, hermit thrush, 
junco, Louisiana water thrush, mourning warbler, ovenbird, ruffed grouse, song sparrow, 
towhee, veery, water thrush, whippoorwill, woodcock. 


IN MARSHES— Bittern, black duck, black tern, coot, Florida gallinule, king rail, loon, marsh 
hawk, Maryland yellow throat, pied-billed grebe, short-eared owl, sora rail, swamp sparrow, 
Virginia rail, Wilson’s snipe. 


IN BURROWS IN- THE GROUND 


Amaee NGStnGcin  COIONIES IM SAM GD al iS saemen ieee eee Bank swallow 
AA. Nesting singly 
Bes Onilling (tS OWN: DUITOW ieee c ves ce ce eee a ree Kingfisher 
BiBaeUtiiZIMasSOMeOth Cra OU TtO VV cen en nn ie nee Rough-winged swallow 


HANGING OR SEMIPENSILE NESTS 


A. In reeds or swamp bushes 


B. Open above 
A DlAttOnmmOnLVvesi(GhglVain@ll|OV EC anes iet eases eae a ae Least bittern 
2... Deeplyinollo wed fase i ene ee aoe ee eee Red-winged blackbird 
BB. Spherical nests, opening on side............ Long and short-billed marsh wrens 


AA. In upland bushes and trees 


B. 


BB. 


Small, less than 5 cm deep inside; fully suspended 


TM INSDENY DUSIES a. eecncs <2 tn en co rata ee eaten, eee White-eyed vireo 
2, Nin KOGY EINES CV CEONMGS . soo co cen sonst geen enuoenose Red-eyed vireo 
3. Insevergreens (usually) 2... 2 smemeetener a neaee tae Blue-headed vireo 
4. Inimiddle- of tree..8is. oye eee ee ee Yellow-throated vireo 
5. In tree top or outer branches a eceaerctee nett er eee ee Warbling vireo 
Small; semipensile, partially supported................... Acadian flycatcher 
BBB. Larger, over 5 cm deep inside 
1. Of dried grasses ; sometimes partially supported............. Orchard oriole 
22 Of fibers, strings and.the, like 2e ae eee Baltimore oriole 


IV. IN HOLES IN TREES OR IN BIRD-BOXES 
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Ase oaNesting IN: Colonies ie aaa daca eee, re ee ee Purple Martin 
AA. Nesting singly 


B. 


Drilling holes; no nest at bottom 


ls Opening abduts Crime. arts eee an a ee ee Downy woodpecker 
2: Opening abouts, icine er eidcin sete ea Pee Gaia ees Hairy woodpecker 
3..0pening about. 5 cm steer a SY ice eee Red-headed woodpecker 
4 Opening OVELD.CMis ss ee cic 2's e gees wines Ot Nal ar css coe Gn ave) ROL Flicker 


BB. 


BBB. Usi 


Using old woodpecker holes, or natural cavities of the same size, or birdhouses 
with similar openings; building a nest at bottom of cavity 


Es 
2: 
= 


4. 


5 


NeStmonsticks@lInedsWithsteathe [Sammars ienenensmenei nie rel cncns eee ne House wren 
Nesuentira VaoM lasses aan atti: Aen. etn Colonna Be evad A aot oe Bluebird 
Nest of straws and feathers 

dae NCSECUDIIKemODeEhLaADOV C memieme tee, ccce sees a cae a Tree swallow 
b. Nest spherical or partially arched.............House (English) sparrow 
Nest of fibers, moss, wool and feathers............ Chickadee and nuthatch 
Nest usually containing a cast snake skin. .............. Crested flycatcher 
ng larger natural cavities...... Barred owl, great horned owl, and wood duck 


V. CONTAINING STICKS OR LARGE TWIGS 


A. Bulky nests in trees 37.5 to 150 cm outside diameter 


AMENERV Ale w O10 LOU Ciliaa arr, ein ae nine wes oe sek a 56 laa Fish hawk and bald eagle 
Deol elariOAIrinhi cella te epee mee maey mid lances Slane he Noe at Brose cy bree be wp eicangs ae ie oe Heron 
Si, Imkellionwaevel © Ninna) Gh ORT. a 6 kono pn ono ane Crow, long-eared owl, great horned owl 


4. Hollowed, lining of fresh leaves or evergreens. . Hawks (Red-shouldered, Red-tailed, 


Cooper's, Sharp-shinned) 


EES DEL Calin GSTS tmaiiean penne saree eae atc rcote chy aareneus Go Acaas uses Sica etree ans (Squirrel) 
AA. Smaller nests, less than 37.5 cm outside 
bake inschimneys, HOlOW trees OF SIIOS; .@. 4. 4.54.4 ee» Chimney swifts 
BB. Otherwise 
C. Platform; very shallow 
ome LCL GA FC) eee AeA Sat ariz sok 20 tale say Ss pin eg! eee el Mourning dove 
NII CEES GI CMP Rome er ere i ner eratpsaen ty © 5 sete olece eens Cuckoo 
CC. Deeply hollowed, 2.5 to 7.5 cm deep 
D.  Inthickets or scrubby trees; under 9 cm inside diameter 
1. Lining of leaves and rootlets 
a Overs. 5:ciiinsid Gaaemimemne cateemieter. ceo fie een, Brown thrasher 
Die/.5:CM._ On lOSStecnereer omit een weno ae wey ire er etka eee, Catbird 
Ze Lining Of Datk anc wOOtre geawietetren Meee agi. oi ners Migrant shrike 
DD. In trees, usually evergreen; over 9 cm inside diameter ............ Blue jay 


VI. FELTED NESTS OF COTTONY MATERIAL 


A. Nests wider than high; containing thistledown................-.0 00 ue Goldfinch 
AA. Nests higher than wide; no thistledown 

B. Thick-walled ; usually in vertical fork of bush or tree. .......... Yellow warbler 

BB. Thick-walled; usually on horizontal branch of apple or similar tree ; usually deco- 

Pateciuui mir ia) DADCTERS . - 5 fcc ee Ow we ee Least flycatcher 

BBB. Thin-walled; usually close to trunk of small sapling.............. ~. . Redstart 
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VII. CONTAINING AN INNER LAYER OF MUD 


A. Built in trees 
B. Of grasses and mud, usually no moss nor dead leaves 


1. Under 10'em inside-diameters 40... .2cs <select ce Robin 
2, Over 10'cm inside diametere sos wow ae aos ae eee nr ene ee Bronzed grackle 
BB. Containing dead leaves and usually moss. .................... _.Wood thrush 
AA. Built on buildings, bridges or cliffs 
B. Outer layer of grasses, mud within 
1, Under.10 cnivinside diameters 2.52... wise. rte etna te eee renee Robin 
2. Over 10 cmiinside diameters 7. ¢ sjucer tin eeeiteus aot ee eee eaen Bronzed grackle 
BB. Outer layer of mud, some grasses 
1<-Open at. top, cup-shaped ;§2.5 50 0 aes ates ee reyes Coes Barn swallow 
2. Open’ at side; gotitd=shaped 94.0 1aepe cece ee Cliff swallow 
BBB? Outer layer-oftimoss-and Mud gies a eed on carotene Caen meee ie Phoebe 


VII. WITH AN OUTER COVERING OF LICHENS; SADDLED ON BRANCH 


A. Very small, less than 4 cm outside diameter ................ Ruby-throated humming bird 
AA. Larger, over 4 cm outside diameter 
TeeVery deep OVER Cre sc ctecrre cies eres tenn aoa, eons rs epic sier Blue-gray gnat catcher 
Ze ohallOwsUNGERAICM oc arcd. tometer eet nee ari casgee ATT oR one nce eeu ane ee Wood pewee 


IX. MOSTLY OF BARK, FIBERS, AND ROOTLETS, WITH OR WITHOUT 
HORSEHAIR LINING 


A. Small woodland nests, usually in evergreens; less than 5cm in diameter (seldom 
FOU) ahi oe dazed yoo sk Org Reece alg ee ee ee Pine warbler, 
Magnolia warbler, black-throated green warbler, purple-finch, Blackburnian warbler. 

AA. Small woodland nests, less than 5 cm in diameter; usually in bushes or sprouts 
aN Ordead woOodsin DOttOnn tae eine rcr nto eater meet nee Chestnut-sided warbler 
Zee BItSOtad CAGAW OOGEI i OOLLO l)eenenenie men nC men tei nnn enna Black-throated blue warbler 

AAA. Orchard or woodland nests, over 5 cm inside diameter 
B. Usually thin, flimsy structures 


1. Little or no lining; usually in high bushes.......... Rose-breasted grosbeak 

2. Considerable lining? usually initrees- ss na. eee eee Scarlet tanager 
BB. Thick, well-formed structures; with some cotton or wool ; 

12, Shallow, about 2.5.0¢m:. 0-2. le eeclae aint ee cin avin eae Kingbird 

2..Deepersabout4 cm, deeper int ree eae eee: Cedar waxwing 
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X. MOSTLY OF GRASSES, ROOTLETS, STRAWS, AND LEAVES; USUALLY WITH 
HORSEHAIR IN THE LINING, AND NOT SPHERICAL 
A. With many leaves; placed in weeds, ferns, or low bushes 
B. Under 5 cm inside diameter 
BB. Over 5cm inside diameter 
feNeSt placecLoniimatl OlleaVess.. cacctos ait wre Snore eS a ee Veery 
2. Leaves woven into nest 
AA. With few or no leaves 
B. Less than 4.5 cm inside diameter 
TEV VIR ELI CK hOrSenalk HEIN face cece a eeacos Pek Sve 6. hes cn tomes Chipping sparrow 
MEU VICLIBLE Wellatis Ol MOM eG mesa ar ict. ers eae eee ees Eke Gus s Field sparrow 
BB. Over 5cm inside diameter 
iaeVVitiindnveOmteWehalrs. In LINING aan. savae ents ne oe ne ele oe Song sparrow 
Dam OshaltSmanleWal€aVeSiom st at) crane ole eee a) om) seus Yellow-breasted chat 


XI. SPHERICAL NESTS OF GRASSES, BARK, OR FIBERS 
A. On the ground; very thickly lined with soft grasses.............. (Meadow mouse) 
AA. In bushes or vines, usually on some old bird’s nest, and lined with cotton or wool 


pee (Deer mouse) 
AAA. In trees or about buildings 


B. Of bark and fibers; no lining ; usually some leaves or sticks ; often on an old crow’s 


CS te ORE EE rire e Wc tes ah at 4. Gu, uA Bean ayo. Agee abelian & olnaweae ee aa (Squirrel) 
BBmomorasses lined WittleathierS se... oe. tug aes arcs ou shee: House sparrow 


How is this .student 
identifying the nest? 
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Digging Deeper 


Ninety percent of all nests found in 
Northeastern North America will belong 
to these very common birds: robins, cat- 
bird, goldfinch, sparrow, Baltimore 
oriole, killdeer, red-winged blackbird, 
bank swallow, woodpecker. What are 
the characteristics of their nests? Use 
the key to help you. 


Branching Out 


Have you ever heard of bird's-nest soup ? 
The people of Southeast Asia consider it 
to be a great delicacy. Use an encyclo- 
pedia and other reference books to learn 
more about bird’s-nest soup. How are 
the nests collected? Which bird builds 
the nest? Is the whole nest used to make 
the soup or only a part of it? From where 
does the flavour of the soup actually 
come? Does collecting the nests do any 
harm to the birds ? 
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Dead Birds 





4. Dead Birds 


Birds killed by cars, slaughtered chickens 
from a market or farm, and birds found 
under hydro wires and beside tall build- 
ings can provide us with excellent 
material for studying the physical fea- 
tures of these animals. If birds which 
have died an accidental death are used, 
great care must be taken to avoid con- 
tact with germs. Only recently killed 
birds in good condition should be selec- 
ted. Gloves should be worn when hand- 
ling dead birds. The selected birds 
should be put in a plastic bag and the 
bag sealed. If the specimens are not 
going to be used immediately they 
should be frozen until needed for a 
specific activity. Under no circumstances 
should a bird or any other animal be 
killed for the activities which follow. 


Have you ever wondered what happens 
to all the hundreds and hundreds of 
birds we see, when they die? Their 
carcasses become part of the decay cycle. 
Nature's sanitation squad goes into 
action and begins to decompose or 
break down their body tissues until only 
bones and feathers are left, and even 
they disappear in time. This activity will 
help you discover who works for the 
clean-up-squad. 


Obtain a small, recently killed bird. 


Find a spot where the bird can be left on 
the ground and covered with chicken 
wire fixed to the ground, to prevent 
larger animals from dragging the carcass 
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Bacteria, flies, crows 
and beetles will make 
short work of this bird. 





away. 


What purpose does 
Observe and record what happens to the wire serve? 


the dead bird over a period of four 
weeks. 


Observations should be made daily for 
the first week and then weekly thereafter. 


Digging Deeper 
How long does it take before the first 
creature visits the carcass ? 


Which creatures visited the bird’s carcass 
first ? 

What parts of the bird deteriorated most 
rapidly ? most slowly ? 

How much time passed before there 
were no more visible signs of change ? 


How many different kinds of animals 
were noted around the carcass ? 


Will the entire carcass disappear ? 


Was there any odour? When was it the 
strongest? How long did the carcass 
actually have an odour? 


What is nature’s sanitation squad ? 


Make a wing and foot collection from 
a variety of recently killed birds 


Cut off one wing where it joins the body, 
and cut off the legs at the knee joint. 


Mount the wing and feet in a lifelike 
position on heavy cardboard. When 
mounting the wing, spread it out full. A 
neat, clear label bearing the bird’s name, 
date mounted and the name of the per- 
son who found it should accompany 
each specimen. 


Digging Deeper 


Are the wings short and stubby, lon 
and narrow, or broad ? 


a 
(© 





Bird feathers—nature’s 
creative handiwork. 


Which birds have short, stubby wings? 


Which birds have long, narrow wings? 
What type of flight would these wings 
allow ? 


What different types of feathers can be 
found on the wing ? 


How do the wing feathers compare with 
the tail feathers with regard to size and 
firmness ? 


How many wing feathers does the bird 
have ? 

How are the feathers attached to the 
bird’s body ? 

How does the structure of a bird’s legs 
and feet determine some of its activities ? 
Does a bird’s foot give you any clue to 
what the bird eats ? How ? 

Does the bird have claws? Are they all 
the same length ? 

Are the toes unwebbed, semiwebbed or 
webbed ? 


Are the legs long or short? What type of 
covering do the legs have ? 


Branching Out 


Using the illustrations as a guide classify 
your birds’ feet, wings and tails. 


Make a collection of feathers from dif- 
ferent parts of each bird’s body, I.e., the 
tail, neck, wing. Mount them on stiff 


paper. 
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Activity 3: 


How can the skeleton of a bird be made ? 


Caution: Great care is required when 
doing this activity. You will be dealing 
with sharp instruments and boiling water 
so be sure you and your teacher or 
parents are thoroughly acquainted with 
the steps involved. 


A good place to obtain a whole chicken 
is a farm, small butcher shop, or market 
place. Try to secure a chicken which has 
been plucked and gutted but still retains 
its head and feet. A large, old bird is 
preferable to a younger one since the 
bones of a younger bird will not be 
completely formed. 


The peacock is noted 
for its long tail feathers 
marked with irides- 
cent, eyelike spots. 


— oe Oe eo 
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Curved claws of birds of prey. 

Webbed foot of a duck. 

Semiwebbed foot of a shore bird. 

Straight-toed feet are not designed to grasp prey. 
Lopsided webbed foot of a loon. 

Bristled toe of grouse for walking on snow. 
Chicken’s toes are used for scratching. 

Long legs of a heron help it to wade. 
Flipperlike wings of the flightless penguin. 
Stubby wings which allow short rapid flight. 
Long, narrow wings which allow graceful flight. 
Large broad wings enable a bird to sail. 

Fanlike tail aids gliding. 

Spine-tipped tail aids the bird when perching. 
Forked tail of a swallow. 


Obtain a chicken 
which still has its head 
and feet. 
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To remove the meat and soft tissue from 
the bones of the chicken, you will have 
to boil it in a large pot for 1.5 to 2.5h. 
Try to obtain a pot large enough to hold 
the entire bird or if this is not possible cut 
the bird up into pieces, t.e., wings, 
neck, feet. 


Before you begin to cook your bird, feel 
the chicken to get an idea of where the 
various bones are located. Feel the head, 
neck, body, wings, legs, and feet. 


Care must be taken when boiling your 
chicken. If it is cooked too long the 
bones will become weak and fall apart. 
If you don’t cook it long enough the 
meat will be very hard to remove. The 
skull is the weakest part of the bone 
structure. It should be removed from the 
chicken and taken out of the water after 
1h. 


After the chicken is cooked, let it cool 
and then begin to remove the meat from 
the bones. There are two ways you can 
tackle this problem. Firstly, you can 
attempt to clean the meat from the 
chicken without tearing the bones apart. 
Secondly, you could pull the legs, wings 
and neck off the body of the bird and 
continue cleaning the meat from the 
bones. Bones which still have meat on 
them should be placed back in the pot 
and cooked a little longer. 


Jack-knives, toothbrushes, paper clips 
made into probes, and running water 
can be employed to help get the bones 
clean. 


Once all the bones have been cleaned, 
lay them out on a paper towel to dry. 
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Don't overcook the chicken. 








A standing skeleton of 
a chicken. 


Before assembling bones lay them out 
correctly first. 


Taking the bird apart is easy, the hard 
part is reassembling all of the bones. 
This can be done by laying all the bones 
out flat on a stiff piece of cardboard and 
gluing the pieces down in their proper 
order. However, the alternative and the 
best method, but, by far the most diffi- 
cult, is to make a standing skeleton. You 
will have to make a support for your 
skeleton and then glue the bones to- 
gether with a quick drying glue such as 
airplane glue. It might be easier to 
assemble the feet, legs, wings, neck and 
head first and later attach these to the 
body. 


Digging Deeper 


How many individual bones does the 
chicken have in its body? How could 
you check your answer? 

Would a young chicken have the same 
number of bones ? 





A joint is the point where two bones are 
joined by ligaments enabling movement. 
How many joints does the chicken have? 


Which bone has the largest surface 
area? 


Are all the bones the same colour? 


What function do bones serve in the 
body ? 


Putty or clay can be used as a holder. 





Bones after they have 
been glued together. 
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Branching Out 
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Are there any animals which don't have 
bones in their body ? 
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What animals have skeletons on the 
outside of their body rather than on the 
inside ? 

Learn the song ‘Dry Bones”. 

Obtain a textbook on skeletons and 
label each type of bone in the chicken 
with its proper name. 

Compare your chicken skeleton with 
the human skeleton shown in the pic- 
ture. How are they similar? differemt ? 


How do the chicken’s wing bones com- 
pare with the sketch of the human arm 
and hand ? 


How many bones make up the skeleton 
of an adult? an infant? 


Human Skeleton 





Use an encyclopedia 
to label each of these 
bones with their cor- 
rect name. 





Bones In A Human Hand And Arm 





Bones in A Chicken’s Wing 
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Make a skeleton of a fish. How many 
bones does a fish have ? Compare it with 
the chicken and human skeletons. What 
is the biggest bone in each of these 
animals? the smallest bone? How do 
the three types of backbones differ? 
How do the skulls differ ? 


- The bone data of the human and the 
chicken could be recorded in a table like 
the one shown. 

The authors and publisher wish to thank Elementary Science 


Study, Education Development Center, Inc. for their assis- 
tance in writing this activity. 


Activity 4: 


How is a feather constructed ? 

Obtain a large pinion feather (wing 
feather) of a bird. 

Examine the different parts of the feather. 
Make a sketch of the entire feather and 
its different parts as you see them. 
Examine the feathery part with a hand 
lens. Sketch what you see. 

If possible, examine the feathery part 
under a microscope. Again sketch what 
you see. mA 

A good way to record this type of 


information is by a circular diagram with 
labels. 


Digging Deeper 
What are all the feathers on a bird 
called ? 


What part of the feathery portion holds 
it together ? 





Comparisond Types of Bones Found in Animals 


Serentific 


Name of Bones Human 


Chicken 





Skull 

Mandible 
Clavicle 

Scapula 

Sternum 

Ribs 

Humerus 
Vertebral Column 
Radius and Uline 
Carpars 
Metacar pals 
Pralanges 
Pelvis 

Femur 

Patella 

Tibia 

Fibula 

Tarsals 
Metatarsals 
Ph alanges 
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Parts Of A Contour Feather 


? 


feather magnified 100X 


feather magnified 6X 





What fills the spaces between the parts 
of the feather? How would this benefit 
the bird ? 


What does the word preening mean? 





Name and sketch the 
parts -of a contour 
feather. 


Branching Out 


Obtain a book on birds which correctly 
names all the parts of a bird’s feather 
(both bulk and micro-properties) and 
compare your feather data with the 
information found in the book. Label 
your diagrams correctly. 


Examine a variety of feathers to deter- 
mine whether or not they all have the 
same structure. 


Activity 5: 


What types of feathers are found on a 
bird ? 

Make a collection of birds’ feathers. The 
feathers could be collected from both 
live and dead birds. Collect feathers from 
different parts of a bird’s body, i.e., tail, 
wing, breast. 


Mount the feathers on a stiff piece of 
cardboard, grouping together the feath- 
ers that look alike. 


Digging Deeper 

How many different types of feathers did 
you find? 

Scientists claim that birds have only two 
basic kinds of feathers. What are they? 


Do the feathers from different birds have 
the same texture (feel)? Be sure to 
examine a barn owl's feathers. 


What measurements could you perform 
on the different kinds of feathers ? 


How many feathers would a bird have 
on its body ? 
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barbule with barbicels 


rachis 


barbule without barbicels 





What are the principal flight feathers of 
the wing called ? 


Are birds born with both types of fea- 
thers on their body ? 


What uses does man make of feathers ? 
What type of feather does he use most? 





The construction of a 
contour feather as 
seen under a micro- 
scope. 


Different types of 
feathers. 


A Canada goose shed this feather. Can 
you detect from this picture why the 
Canada goose sheds its feathers? 


Birds shed their feathers at least once, 
and sometimes several times, a year. 
What is this shedding process correctly 
called? 


When looked at from different angles, 
some feathers appear to change colour. 
What are feathers like these called ? 


Branching Out 


Water birds oil their feathers regularly to 
give them waterproofing and buoyancy. 
Obtain two domestic geese. Place both 
of them into a tub of water and watch 
them swim. Remove one of the birds 
from the tub and wash its feathers with a 
liquid dish soap mixed with lukewarm 
water. Put the bird back into the tub of 
water. What happens to the bird? Why ? 


Penguins are said to be birds. Do they 
have feathers or fur covering their bodies ? 


Visit your local science museum. They 
will have a large collection of bird skins. 
These are stuffed birds which have been 
laid out flat in trays for ease of studying 
and handling. Each bird is labelled with 
an identification tag. Besides the bird 
skins, the nests and eggs of the birds of 
your region will also be available for 
examination. Arrangements should be 
made with the museum beforehand 
regarding the time, number in the group, 
and exactly what it is the group wishes 
to see. 





Emperor penguins hatch their eggs and 
raise their young on the bare Antarctic 
ice fields during the winter. 
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Activity 6: 


Micro-Balance 


What is the total mass of a bird’s bones 


and feathers? darning needle glued onto blade 


cardboard pan (7.5 cm x 7.5 cm), 
Have you ever heard the expression, as 
light as a feather? Birds are tremen- 
dously light for their size. Tiny birds, such 
as finches and wrens, have a mass less iipernadeiessibconeen eS eS cm) 
than that of a new pencil. Large birds, 
such as owls, seldom have a mass of 
more than 3 kg. What makes birds so 
light? Try the following activity and see if 
you can discover how the structural 
features of birds affect their masses. 


hacksaw blade 


A very sensitive balance will be needed 
for this activity. One can be readily con- 
structed from the following materials: 
blocks of wood 5cm x 10cm x 20cm, 


of wood (45 cm x 10 cm x 2.5 cm) 





ruler marked in millimetres, 1 piece of 
wood 45 cm x 10 cm x 2.5 cm, 1 piece of 
wood 2.5cm x 5cm x 12.5cm, some 
string, a piece of cardboard 7.5cm by 
7.5 cm, some glue, a darning needle, and 
a hacksaw blade. (If a balance scale is 
available, use it to find the actual mass of 
the parts.) 


Now you will want to calibrate your scale 

in grams. You can do this by using paper 

clips which have a mass of about 1 g. Or 

you can be a little less accurate and use 

a nickel which has a mass of about 5 g. 

Find the mass of the different feathers - 
and bones of chickens, turkeys, and other 

birds that you have collected. 


How might this data on mass best be 
recorded? 
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Digging Deeper 


Is the expression /ight as a feather valid ? 


Which bone had the greatest mass? How 
much heavier is it than the mass of the 
largest feather? 


What is the total mass of the bones of a 
chicken? 


What is the total mass of the feathers of 
a chicken? 


What is inside a bird’s bone? 

What makes the bones so light ? 
What makes the feathers so light? 
What is inside the quill of a feather ? 


Are a bird’s bones strong or delicate 
compared to a dog's or cat’s bones ? 


Birds have a/r sacs inside their body. 
What functions do they serve ? 


If birds are generally so light, why do 
some turkeys have a mass of 10 kg? 


How are lightness and rigidity combined 
in the bones of birds? 





ri 


Which has the greater mass, a kilogram 
of feathers or a kilogram of gold? 


Visit a chicken or turkey farm. How are 
the birds fed? What are they fed? How 
many would be on a farm? What hap- 
pens to the birds? To whom are they 
sold? What age are they when they are 
sold? Do wild turkeys ever have a mass 
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of 10 kg? 


Discover which is the largest bird in 
your area, the smallest. What is the mass 
of each? What is the mass of the largest 
bird in the world? the smallest? Compare 
these masses with the masses of pre- 
historic birds. 


Fossil of Archaeopteryx, a lizardlike bird 
which lived about 130 million years ago. 
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Glossary 


Altricial birds: Birds which are born 
helpless and almost naked, and must be 
fed after hatching. 


CaCO.,. Calcium carbonate, a chemical 
compound widely used in making lime 
and portland cement. 


Clutch: A nest of eggs, or the number of 
eggs in a nest after incubation has 
started. 


Compass rose: A pattern found on the 
floor of the housing of a compass 
symbolizing N, S, E, and W. 


Elliptical: Shaped like an oval but having 
both ends equal in size. 


Nidology: The science of birds’ nests. 
Oology: The science of birds’ eggs. 


Orient: To place in the right relation to 
the points of the compass. 
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Palmate: Having toes united by a web, 
as in most swimming birds. 


Pensile: Hanging, suspended, like a 


pendulum. 

Precocial birds: Birds which are born 
covered with down and which can feed 
themselves immediately after hatching. 
Preening: Trimming, dressing or smooth- 
ing feathers with the beak. 


Pyriform: Pear-shaped. 


Semipalmate: Having the toes joined 
only part way down with a web. 


Semipensi/e: Partially supported. 


Spherical: Rounded with all points on 
the surface the same distance from the 
centre. 
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